
Preface

The chance to write this textbook happened during the joint research and technical
exchanges on pipe inspection robots by the two authors, Prof. Bishakh
Bhattacharya from Indian Institute of Technology Kanpur (IITK) and Prof.
Harutoshi Ogai from Graduate School of Information, Production and Systems
(IPS), Waseda University.

Ogai came across upon a robot with integrated smart sensor for the piping
inspection in the laboratory of Dr. Bhattacharya when he visited the Department of
Mechanical Engineering, IITK, in 2008. At that time, while Ogai was focusing on
the research of wireless sensor networks for bridge health monitoring system, a
local Kitakyushu research team was developing an inspection robot for sewage pipe
inspection (Kantarou). It was considered a research challenge on how to make the
robot's radio communication system for movement inside the pipe. As described in
this book, the radio characteristics inside the pipe were measured, and a type of
wireless communication system was developed based on the measurement results.
Also, the health monitoring system for the pipe was developed by using a video
camera.

During this time, IITK had developed a pipe inspection robot that performed
mechanical defect detection by touching pipe surfaces. The choice of touch-based
sensor development was deliberate to avoid high-density data generation which
could have created storage problem inside the robot.

Under such milieu, the two laboratories started extensive collaborative resear-
ches and student exchanges and carried out joint research on pipe inspection robots.
They jointly developed a new prototype robot using both camera and mechanical
touch sensing for inspection. Currently, the two laboratories are working together
for developing pipe inspection robots for various applications including oil and gas
pipelines.

The design, development, and experiments on the wireless communication
systems discussed in this book were carried out jointly with the help of Hakutsu
Technology Corporation, which contributed to the research and development of
such systems in Kitakyushu now. As for the production of the main body of the
robot, our sincere thanks are due to the cooperation of the Ishikawa Iron Works.
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By showing some of the research achievements, this book is aimed at providing
some reference and sharing experience on designing and producing pipe inspection
systems to the university students and practicing engineers. As a reference to the
actual pipe inspection, the book discusses the present condition of the inspection
robot of the sewage pipe, the present inspection state of the gas pipe inspection
robot, the design of the pipe inspection robot, the wireless communication char-
acteristics of the pipe, the wireless communication system and the camera-based
pipe inspection robot, the role of smart materials, smart sensors, structural health
monitoring, and future pipe inspection robot technology.

It will be our honor if the book is found to be helpful in the development of
future pipe inspection technology.

Finally, great thanks to the contributions from Waseda University, Indian
Institute of Technology Kanpur, Hakutsu Technology Corporation, Ishikawa Iron
Works, Gas Authority of India Limited, and the students. Particularly, for wireless
communications, thanks to Mr. Katsumi Hirai, Mr. Takahiko Abe, Mr. Gunkichi
Sato from Hakutsu Technology Corporation, Mr. Hsiang-Ping Yang who graduated
from Waseda University, Dr. Shigeyuki Tateno from Waseda University, Mr. Kaito
Yano from Waseda University, Mr. Nitin Pal and Mr. Anubhaw-Kumar Jain from
IITK. For the prototype robot, thanks to Mr. Kiyomitsu Ishikawa; for camera image
processing, thanks to Mr. Zhicheng Wang from Ogai laboratory, Waseda
University; for multi-dimensional traveling robot research, thanks to Mr.
Hsiang-Pin Yang, Mr. Chen Chu Kang, Mr. Zhiqiang Tang who graduated from
Waseda University and Mr. Zhuochao GU a student from Ogai laboratory. Also,
special thanks to Prof. Hiroshi Inujima from Waseda University, Dr. Wa Si, Mr.
Kentarou Nishijima, and Mr. Ryuta Oyabu who graduated from Ogai laboratory,
Waseda University.

From the students of SMSS laboratory, our deep appreciation goes to Mr. Nayan
Jyoti Vaishya, Mr. Gaurav Bansal, Mr. Gaurav Verma, Mr. Himashu Pandey, Mr.
Hardik Soni, Mrs. Sanjana Chakraborty, and Mr. Aravind Kumar who have helped
enormously to make this book informative and presentable. The authors are grateful
to Prof. P.K. Panigrahi, Head, Mechanical Engineering, and Prof. K. Muralidhar,
Dean of Faculty Affairs, IITK along with Dr. and Mrs. Mehta Chair, for actively
supporting many visits of Prof. Ogai, which was crucial for writing the book.

In the personal front, Bishakh humbly takes the opportunity to acknowledge the
constant inspiration and editing help from his wife Chitralekha, son Chandramouli,
and little daughter Bipasana. Without their sacrifice, the writing would have been
impossible at a difficult time. Bishakh has been eternally blessed and inspired by his
father late Bholanath Bhattacharya, mother Bina Bhattacharya, father-in-law
Kamalesh Banerjee, and mother-in-law Maya Banerjee for selecting academics as
the sole goal for persuasion in life. This book is a little milestone toward that
direction.

Kitakyushu, Japan Harutoshi Ogai
Kanpur, India Bishakh Bhattacharya
July 2017

viii Preface



http://www.springer.com/978-81-322-3749-5




